Brief pulse electroconvulsive therapy (BP ECT; pulse width 0.5-1.5 ms) is a very effective treatment for severe depression but is associated with cognitive side-effects. It has been proposed that ultrabrief pulse (UBP; pulse width 0.25-0.30 ms) ECT may be as effective as BP ECT but have less cognitive effects because it is a more physiological form of neuronal stimulation. To investigate this further, we treated normal rats with a 10 session course of either BP (0.5 ms), UBP (0.3 ms), or sham electroconvulsive stimulation (ECS) and measured antidepressantrelated changes in dentate gyrus cell proliferation and hippocampal BDNF protein levels as well as hippocampaldependant spatial reference memory using the water plus maze and immobility time on the forced swim test. Both BP and UBP ECS induced very similar types of motor seizures. However, BP ECS but not UBP ECS treatment led to a significant, near 3-fold, increase in cell proliferation (p= 0.026) and BDNF levels (p= 0.01). In the forced swim test, only BP ECS treated animals had a significantly lower immobility time (p= 0.046). There was a trend for similarly reduced hippocampal-dependent memory function in both BP and UBP groups but overall there was not a significant difference between treatment and control animals when tested 10 days after completing allocated treatment. These findings show that, even though both forms of ECS elicited similar motor seizures, UBP ECS was less efficient than BP ECS in inducing antidepressant-related molecular, cellular and behavioural changes.
Introduction
Electroconvulsive therapy (ECT) is the most acutely effective treatment available for severe, often treatment resistant, depression with remission rates of about 60% (Eranti et al., 2007; U.K. ECT Review Group, 2003; Kellner et al., 2010) . However, its use is limited by concerns about adverse effects on memory and executive function arising during treatment though these mostly resolve within weeks of finishing a course of ECT (Semkovska and McLoughlin, 2010; Semkovska et al., 2011) . Since its introduction over 70 years ago, there have been several modifications to ECT technique to reduce such cognitive side-effects while maintaining its effectiveness. These have focussed mainly on electrode placement and electrical stimulus parameters. While there seems to be little difference between bitemporal and bifrontal electrode placement (Dunne and McLoughlin, 2011) , right unilateral electrode placement is associated with less adverse cognitive effects than bitemporal ECT but has less of an anti-depressant effect (Sackeim et al., 1993) . To improve effectiveness of unilateral ECT higher stimulus doses above seizure threshold are required but this is associated with increasing dose-related cognitive deficits (McCall et al., 2000; Semkovska et al., 2011) . Recent studies have confirmed that highdose unilateral ECT is as effective as modestly suprathreshold bitemporal ECT but it is not yet clear that it has substantially less cognitive adverse effects (Kellner et al., 2010) .
Changes in electrical stimulus parameters have improved the efficiency of neuronal stimulation. The move from a sine-wave stimulus to brief pulse (i.e. 0.5-1.5 ms) square wave stimulus, requiring less energy, has reduced cognitive deficits but not compromised clinical effectiveness (U.K. ECT Review Group, 2003; Semkovska and McLoughlin, 2010) . More recently there has been interest in using ultrabrief (i.e. 0.25-0.3 ms) pulse stimulation as this is more physiological, reducing stimulation of neurones that are already depolarising or in the refractory period (Sackeim, 2004) . The first randomised trial reported a high remission rate (77%) and few cognitive deficits following high-dose right unilateral ultrabrief pulse ECT compared to brief pulse ECT (Sackeim et al., 2008) . However, this high remission rate has so far not been replicated in other randomised (6-44%; (Quante et al., 2011; Sienaert et al., 2009) ) and non-randomised studies (13-42%; (Loo et al., 2007; Loo et al., 2008; Niemantsverdriet et al., Progress in Neuro-Psychopharmacology & Biological Psychiatry 37 (2012) 147-152 Abbreviations: ECT, electroconvulsive therapy; ECS, electroconvulsive stimulation; BP, brief pulse; UBP, ultrabrief pulse; BDNF, brain derived neurotrophic factor; FST, forced swim test.
